The flux present in electroslag refining has the innate abilities to control non-metallics and provide a stable heat source. These characteristics are not found in vacuum arc remelting. Consequently ESR material is demonstrably free of exotics.
In VAR. heat for remelting is generated by a DC vacuum between the electrode and the forming ingot. This arc is intrinsically unstable and provides no thermal buffer.
In ESR, remelting is by resistance or ohmic heating resulting from an AC current passing between the electrode and the forming ingot through a resistive slag. This heating method is stable and the slag has a large thermal capacity.
b)
In VAR. the atmosphere above the forming ingot is a low pressure of metal vapours and gases.
In ESR, the atmosphere is nominally air but the slag and its vapour act as significant barriers between the air and the ingot. During development trials, ESR and VAR production scale ingots have been sectioned longitudinally to reveal the melt pool profile and give some indication of segregation. As has been shown by others (8) the pool shape in VAR is roughly hemispherical with fine columnar grains growing perpendicular to the pool. However contrary to other reports, with precision control of melt rate and electrode position, the pool profile of ESR ingots is saucer shaped rather than V shaped.
The columnar grains are coarser than those in VAR probably due to the inherent stability of the process. ii) The reactive element titanium is also unchanged by either remelting method. However in ESR it is necessary to have a carefully controlled slag chemistry that is in balance with the alloy.
iii) The reactive element aluminium is unchanged in VAR. However, oxidation losses occur in ESR. These are typically 0.15% at the base of the ingot and 0.10% over the remaining ingot.
iv) Carbon and silicon pick-up can occur at the base ends of ESR ingot from contamination from the slag. At IAL only cold prefused analysed slags are used and this pick-up can be maintained at less than 0.005% and 0.02% respectively. 
